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(57) Abstract 



PROBLEM TO BE SOLVED: To provide a rake receiver 
that can keep down multipath interference when using a 
spread spectrum communication method in multipath 
environment 

SOLUTION: A rake receiver comprises a means 2 for 
detecting a path timing for multipath, a means 3 for 
setting that path timing as a inverse spread timing as 
well as, for delay time period between any two of paths, 
to set two path timings at symmetrical positions to one 
of the path timing about the other path timing as 
inverse spread timing for every pairs of paths, two or 
more means 4 to call for inverse spread signals for 
receive signals in response to each of the set timings, 
and a means 5 to combine outputs from two or more of 
the means 4. 
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ftffW** (13) **fflv»TJM>e>ft, XTvfS 1 3 

1 0 0 9 2 ] B 1 4 (415 6 0**#SKi3it*««fW> 

««-r&MMSE«*«ft4S»4 0* t atOS*t > 
ttfl-r****ft*fflv'T**ttit»S***4 1 fc* 

V i = ait Si + n i 
« 

[0096] KM#9-«k t«2»W*9-«***fc 

i 

/(»)=Ew»)-«*i' 

[0 0 9 8] :<0X7-«rt'M:f4iii:l*itw 
14, fllxtfLMS (y-*M->X*x7) r^^'J 
10 0 9 9] SI 5li»7 0*»^®Ui3»t*«W»0 

*&**4 4«!>1UC, **W«t#ft«4 3* i atnS*fC 

I o i o o ] * 7 onrac-ci** i oaareBottr 

to-t, (1) - (10) ^ffiv>TMU:iTi:, 

[0 10 1] ifc*7 OHmHiK«V»Ttt« 12^ 

ti '<*r>9 4 $■> 7 tk b<0 2-?<D/< 

[0 10 2] fc£U ^x.(fH3(Ci3V^TA* t ^^ 5 > 
^ti W<X, B**$"f 5 >^tk«V<Xfct*B3f, 
A' O^^f 5 >tr. t%t>*>2 ti - tk <*>*>f 5 >? 
■C<0jftl£1ft(iR3£*it***. BO^J'-f 5 Oft 
OifiJEtfc^-f 5 1" fc=b*>2 tk - ti O?^ 5 > 

At A' <»Zi<r>9 ■< 5 > VXVffifflM^-o^XO 
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[0 0 9 3] MMSEiK*fiMB[&JM»4 0(2, ffilHSf?) 
IBA * *t£ f - * * »ftU OBHaflWOiMfclMM- 
£,02 2X'UWLtz h y >\<7 J k 9 X'£& 

Ltzm^-t Wtfnft^' <9->9)2 *f*!lX7 - tf&'h t 

tL*.&&.blX2ilfL?ii><0X'1)>ho if=i<7>1BB8Sf<0 

an \z mimmx*#<9&<i- 2 * x #x h nz> i> <o 

*10 (00 94] 

(17) 

* [0 0 9 5] 
« [&10] 

(18) 



★ [0 0 9 7] 
[&1 1] 



(19) 



20 Z-ftt>1XZ>o ><X 9 4 5 > 7 t k fl5«*E***tt«** 
A* 4 4 f>iU S*#«t-&ffi864 3 U*t LT 

14^**4 5 >^tk Of 1 ^ ^;Hf^fflffi-to*.**4x. 

[0 10 3] ;tt(i^«fe, ft«*»«*0/^0**Hfe 
®mt}\Z'l-$<ZZ>tztbX*>*). HI 5 OEBflUSfclK 

m7<D%m : Bmx'\imz.ifAtA' <o 

9 4S.> ^Oi£J£tfc<lWm*ft»t^KaP4 3 IC 2 oT 

i4tt#(;^£j£au 4U4x.<bitT\ s^ftit^a 
4 3 izizmniiii&t'k&ztixig.wm^imhtizz 

[0104] 016 -0 1 8 li, 015 IciittSS^f* 
tt-&Sa5 4 3 0»S«:*-ro w<tibO0liSMm*«:* 
O/U^^-f $ >^tk t lO^U^-f 5 >^ti <D 
au*t£*LT, -!-<?)flJUK5£$KI>2 ti -tk <r>94 

O/^i'-f 5 ^^tC^tc-LT^Oi-j^lK** (N- 
1) a#ft1-*-i:U^-&o 

[0105101614 (7) £<7)£*#&t:ttlS1-S|5| 
KT-*4 0 (7) S;<D53-S<4£M£m2j**feL, 

i4A/D^^o^^SP4 6 i:UWfi:«l 

+*. zv^mmm&m* nzi^xmLtz 

it, IS*#4 9UA*$it^ 0 
[0106] ( 7 ) ^(7)^<7) o (4/<X ^ 'f 5 > r 

50 t^fc^'^^'f^^^tk 
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H *» 5 0 U i o T«ft<0* * jgft t * 
ff^^jlUSilfctO* 1 (7) SWwiLt* 

[0107] *#& 5 0 fcit* JgftJi, 3i£*t£. 

« 7 * ***«i***f*»t*i8» 4 3 

[o l 0 8] /<^#"f $>^ti 

(1) S«v» UffiSt*. 4 \>?2 ti 

-tk J£t£ti^M€-^ (2 ti -tk 9 4 5> 

^•Cli*v»*t, «£_bi© id »::#<. ) (*H#Uw«5 

(2) SWv* ' (3) stCttWLfc 

fi, -eoiestvA a*an*»5 2e£9-caift**i*£ 

^«4 4i:#x.eiiSo -©m, /<**4 5>/ti 

4 4 U#it& it*. 
[0 10 9] *«©J:3fc***lM54 4fc**Lrtt, 
•fr- f-^UioTftttfctlfcXXM 5 V^ti ~tN 

Pao= (I « I* + I /J l« ) I 2 
Cli-CI 2 I* (5) AKBMSLTWHLfcidU, lo 

to 

[0113] +*t»iuuatittkm+* tfc*>*>«K« 

PCH= I a I 2 S 2 
Pos= I a I 2 S 2 + I .fi I 2 I 2 

Lfcw»*ftttS l / I 2 "Cab*), ^trioT^x.'bixir 

5 s _ Pqh 

1* Pab-Pds + Pch 



[0 1 1 0] 01 7(401 6 fc|BJ«H:S*tttt£-J£6H 
3<A*l££*to 01 7"C«i> **S5 

LT^SOCitLT, 01 7-Cli, 08x.lfflS3nEiS 

[01111018 *>£*ftlt£-l£8M 3©1§l£** 

<*») **«WlT*fll*#i*j&*Wfco-cv»4. - 

20 t*« flJJEOi^tCa, )8*eieK^tL-C^o2o 
LT, lo^^O^m^t^-v^'Ht 

ti€^¥^m*Pos, iai^S^SiS-oE^PcH 
[0 112] A/Dfe&£ttfc^<OWg#P*Dli* 
+ N 2 (2 0) 

S 2 t LT^-e5-x. <b*l*„ 

[0 114] 

(2 1) 

★ [0 1 1 5] 



+ N 2 



(2 2) 



[0 116] 
[ftl 2] 



(23) 



[0 1 1 7] Ell 9tttt±t?RiP!Lfc«ft«[0|HBH» 
Ofl|^;7'D 7^ia-C*>*o H0KJ3^T, A/D£&ffi 
*tL TO«S»Offi^fl|0 2 &* { *6*Mt 2 *« 5 5 K 

H&t LT^PAD^iiXoH^o 
[0 118] *fcf-***S*AX*IMM\ t*fr*> 
ffiHSom* t LTomfcSo&ttte© 2 ft*«itt*t«[2 
»S6 5 7JCJ:oTlR'bn, *#F$»5 8i:J:9-C*a 



[0119] SK^*;u*5effl»&lfc€^fcLT©« 

£|ta»<b. /UDy h'<9->**>*A<MS 9lC«to 
tV«>f o y }■ J* 9 — X >-t^Stt, mffi¥^S5 6 

*t«2*6f 6 HCioT^ftibit, Hlfct LTOPch** 

50 [0 1 2 0] «itS6 2t6 3tCJ:oTPAD-Pos + P 
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(11) #R|2 0 0 3 - 1 3 3 9 9 9 

19 20 

ftft»6 5C.t9-C«tttt2**6 loaJ^tUT<OP * * 4 5 Mttt 

ch 1 OJMWff fefcTfllMtoi'lMi 3 *14 o * *lfc><* * 4 5 > ^*&t£ft<0 * 4 5 > ^ i: LTK5e 

10 12 1] J3l±U*v»T*»W«)|IKl3BaHwOV»T» t*fc i fcK, ttl02o^«»?-f 5 >^MOaB 

liQPSK^irPllCtoTSJ.WL^o LsfrLfc***, > Lt\ S > ^fc^H«l±-C 

*%W<nu4 *£«$UJ3it*Ti!WE:fr5StiQ P S K *fr*ott1tu** 2 o<o? -< 5 > y*mm.<n9 4 5 > 

CT**Ki««Witft<, tt£fiffc (DS) ^ rtLT, 2 00/<^oa*fc*06TUWL"C«S1- 

10 12 2] (f*El) X** F^ASftlflv^rA ffitiffi-tO^a^Offiia***, &1ilS£*<1-fc*> 

4 5 vy^m***** \ >mta s £fkt, fs^m ««ffw**^-c, ii&Em&<offii5gtf^&oaj;ti*'&Jic 

$ * ^ 5 > 7 9 <( 5 > y t LTlifc +*flM*fr**Ri: - * ift&t-fZ M 

& 1 1 4 ffifto 2 i<r>*xo9 -C $ > 7<omom 111&> 

iSBtfflfr/itts I2O^U0H-*^^?'f 5 [0127] (#|B6) X'*? h ^ffiffcHtvXrA 

^fcLT, 2^O/<X<0&#fctfO£TtCttLTK5et 20 5 >r&m^&b. mttil2tLtz'*Z?<( 5 

[0 12 3] (#E2) lftEW*gif1i8ri*&ffi1Iltf> l b tLT> £€«*l*:MV<X*l^ffiS:<0/<Xi£ftS 

i&frtl- 47^="; Xt.i%^xm^&&%<r>&*-% tt&lx£ia9^<r)&.&%Lf5%i:*ti-?ti$.ibZ1£.$L<r) 

ffi2)<om<M*»t£l£*ff7wfc*#tfct1-4ttElE« [0 12 8] (#E7) h5A*tfficii€->^TA 

Ol"f ?£<f18o 't««tiVO»ilCfiv»T, -r*+/<zo/i*9 

[0 12 4] (WE 3) l»fiE«j£1&*>rs>*'*K5£¥ -f 5 >^fc, ft«m***0'<X ^ ^ 5 >^t*teai1\ 

ffiEfclti 3 O*-* mE2oco 4^X*'f 5 vrfcffif^fc, 8fcdi3tvfc''«X M $ 

LTK5ei-4ifc?r#at-r-2)#El x i£li2 LT, £flMt#**0'<XO* -f $ >rtB#|fl! 

E*oM*£ffi18o «o *±TJW^»K****?>**JHtlW>*4 

[0 12 5] (#E4) WB30t!l6L9 4\ ^^K5e#S ^tLT, £®ttm*<r»*Zi®< tt«0/>'^ t§« 

^<oa-&*)-<i-o^rt:*>i"r-2>-E-*t-f*i2o<o^'f $ >y mnfcztitz&t"( 

fFE-^^^<oj"f 5 >yag&t tr, m^o offliaii*g:t> flrEftSo/N-xo** ? ^^tfrE>t 

El, i7t«±2E»SoV"f «A#it^«^*o^-ctfrEf:ftS^ft^>"?^o^ 

[0 12 6] (f+E5) h?A£ffcI«v*TA 50 ^ 5 >^t:^t)£>1-4tSHIi^SOtB7Ji:S^-&•«+*^i•t 
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***fti £i tftftit* W^Sftft. 

[oi29i (ttiE 8 ) iKB&*.wt**&ntf* «rte 

St«^^ fc£fift2J«k*0/«x i *>Ht5eft, 
fc Ioo/««>OTtoWJtt**Jt 
***ft»#ft©fli*K*1'^*ft*ftlMr***ft* 

[0 13 0] (fflB9) WESA^ftltta^a* 1 , frlB 
5e&Ofti: L-rftftfl*fea*lS*i4ft*ffiv>& £ 1 1 
ftfti:-r4ftie8Sfi«cOH' (ftftl 0) ft 

ftftA/Dftfcftftoft-fro* 

WS, ft*l«-ir**ftftHJtftttft»©JF*WKj*H 
v>Tth£Sft4ft*ftSS5E&©«t LTH<r»* i t *tt 
ft i * * fflE 8 Eft© M > *«*. 
[0 13 1] 

lftWO»*] £Lh»«UftWLfcJ:^U, 
ftftU*5lt4X^? f^AJtftSflUCiJ^-C, 
x<r>9 4 5 >yeaHtftLfcft»U#*it*T»«»t 
HffiLfc«ft«**ft4 £«ft*© 
€-f D D pSa ? |B|±U h7Ai£tfcIfI©$lffl1i©|6j 
JtUft4*4fc v>o 

[HlH©W*4KftJ 

[Hi] *ftwoi^f ^*ft«oica««rny^H"c 

[02] «t£ft©*>r ?>yKJ*LTft*fC»»Lfc« 
»KJM-**ltttOft*ft-C**. 

*ftft*4H"?**. 

[m 4 ] *m<r>% i ©*»»«£*»*■&««»©«« 
[as] an otoii^MiuDiti jtttft^ -f 3 > mm 

[06] tf-f-*tcj:4/<x*>f $y^ftiBKao7D 
— f -V- h-C*4 0 

[0 7] »2 0«ft««C4J«t*ftPI»Oft«rn-y^ 
0T-*4 O 

[0 8 ] 8 2 ©*ft»»fciJlt*«ttft> -f 5 > ^SIJW 

&©»tti&9j0-e*4o 
toifiwn-ctii 

[01 0] »4 0«BB»«:iJit*JK*tft^'f 
ft«©»fi*ftBr*4. 
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[011] ft5omfc«»»:*it6«ft»oft*roy 

?0t?*4„ 

[012] m • T®<r>#mmi£.imifc<7)nw®X'*> 

4o 

[013] ffiHfiWtfcft • W&m\&8MM<n~>* - 

[014] ft6©fttt£SKti<t4aMS©ft£7n? 
*0-C*4. 

[015] »7«*l(flB»Ufi»t4aft»Oft*'/ny 
70 ^0T-ab4 o 

[016] ft*tt«t£rt»©»i©fl©«*rn?*Bi 
■e*4 0 

[017] ft*f*«t*«»O*2 0flOft.*7*ny*H 
t?£>4 0 

[018] ft*tt»t**»©ft3©«©ft*7*0»*H 
•C*4o 

[019] ^ftftr©£ttJMJB»©«*?*n**H 
■e*4. 

[02 0] wo*««©ft*«©ftft«**tfl-rn 

20 y^0-e*4o 

[02 ll'««»©ft*«©»ft**+?*n?*H'e* 
4 0 

[02 2] mm&om<r>'&.*mi:Lx<7>MMSE$:®m 

O«S0J*^1-0-C*>4o 
[02 3] -7»*'<X?fteHftB-Cft4« 

1 ' W?*ft* 

2 * 5 > 
3 

50 4 «N»¥& 

5 ft*ftft$ft 
1 1 

1 2, 2 1, 2 2, 2 3 m&tiLtJ 5 > m^U 

1 3 ttft**ft&» 

1 4 ffiMH 

1 5 mmmnu 

16,44 m^&&u 

2 0 ft*'<Xfttt« 

2 6 ft* • T&©ffiHfir?iJ±l£ffl5 
40 2 7 *BfrMiWHfc • ftftfffll&Aff 

2 8 ftftff w i:u a 

r$LM 

4 0 MMSEE*&&£|£Sj 
4 1 **ftlt«*#*» 

4 3 
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